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4"fe ^^-g- Al^Bfl^g. ^l^W. 

<4i> ^7) ^>ola.S ^S^H (microprocessor)^ 4. 

<42> O]^ a. Mj-^o] S^ti. ^ A^Efl^- ol^-5].Tg ; 31)^^0] . -g- 3] cyofl 7 ]C]^- ^ 

wl*^fl^ 4 J i L # 0 14 4Y 4tr -g-3 D J14» ^*Rr 4*cHl 

£^t4^ 4^5H& ^ $14. °H1 44, -g^ D -344 AlJrrfl ^Hl7l- ^44 ?1 nfl 

^4 rfl*V ^444. 
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(10)1- ^flfiq-. Al^tfl^ 10)^1 -§-^Hl tflfV = 5.J±(10)£ 

^ Df o l^^HS4 A i(20), ^H^^SS. *\}*\ (20)1- S3.J±(10H 
4°l35.S5.^A-l(20)Sl ^HsH HS^-dO)^ #7] % ^^-f^l t^^t Mp] 
(intensity)* ^^^-S S^s}^ M}7) S.^]^-(30) ^ °H 4°l3S5. 

^A-flA^ (20)^1 ^H^Hl «5.j±(io)3.-¥-e1 ^^-^ ^-^^si-l- ^1^1-fe -g-^^sl- 

Jf.(40)l- Y"l ^tl.. 

<47> f - 7j^# Afl^l SAl«.(30)ofl ^-Sl ^ 71 ^H*}, ^171 £S. 
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3, #4 ^fl 1^4 4£€ ^^.7} S.*t5\°] &4. ^ J±<*f| fe- 1 

&7\ S.%S\o] &4. ^-71 14 4^ £44 ^-71 3^14 -g-^^ 

4tt 14 4^°H *1*1tt 4^ £4°fl 7)^ ?A°}^. 44 ^^14 °1^4 £4 

> ^^f-O.^, -g- 3 #3^*1 444^ 14, # ^4 <T 

514. °14 #4 S)3*fl 2:*]<2] l£SHl cfl*V uj.j» A o V 7 ] -g^^o]) tfl^: 

4^4 Sl^Cfl, ^>7l -f-4^- *\]7) ^7} 44 2:31 ^6)} oj-S S 

44, ^11- l-^ ^34*14 ^4^1 4^- ^44^ 3H4, 44 ^44 ^14 £ 

£<i 44 ^iL^r 44 ^^^1^ -g-^^ofl tfl4 K44tt ^^-^ i: *r 514. 

-g-^4 S^1^(40)<H1 S.^^ ^^pfls).^ jjL^ 

<H4 ^°14, 

<48> £. 2 £ 8^- £ H £44 5.5.J±(10H nfl4 4<#^V 44°fl1r J£c>^4. 

<49> ^ 2* 4^44, XI 1 ^HHl 44 HSiii^ ^^^1(62), <^l^cfl £7}^o) aj- 

<S€ ^ Xl^Rr -§-31(50)1- 4^*fl4 44^(58) * 4 3 #4(60)71- ^ 

«i4<H $14. #31(50)^ 44 ^4^4 4*4 4^ 4^Rr ^M-^^ 

S- 4^44 ol cf. 2)^^1(62)^ ^44 « w. ) ofl^ ^ ^S.<5} ««5l^4 44A)-oj4 
^ ^ofl 41^-g- 2:44^ 44, 1:4 4 4# 44 -2- — (LED) 7} £44 

(58)^ #^1(50)4 ^"71 ^-Jf ^3g«^oi ± ^ o^^ H ] ^-til^o] 014. #^JjL(58)fe ^o 1 - 
7 j ^o] ^ ^#^-(60)« ^Hfl ^ %>£^- ^F-tilsH 514. a oM 
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4331(62), ^44°1 5i« «fl, sJ3*>7> £M # 

(60)fe #€^(58)4 t(IW£^ ^(50)^1 #7} S)Jf ^Jf^o] £3 3*H ^tils] 
4 $14. % ^#^(60)^ #^(58H4 ##4^ 2)^^(62)1- ^4^ 

3 #$4. °1# ^#^-(60)ofl #7)2\ ^^]7l7l 4^ % 

$.#$±x}7} j£«l<r]o) oluf. # ^#«-(60)4 ^-€^-(58)^ #^^r 2.^ ■§■«] ^^cM] 

g ^-¥-^ol 44 if-44 -g-4 D J]4# «g7j 4*)] ^«-(58) 

4 4 3#^(60)4 o 14 a^JJ-sH # 3#-*jK60H14 -g-^nfl^ 
^-§KAC amplitude)^ 2}44^Rr ?M 44344. ^, #^(58)4 #7l 

^o] sq^ *fl(62)4 ^#4 -f , 33*11(62)71- *>4 o>o. 3 

^ 4?^ 44°i #^Jf(58)4 # 3t°f(60)AH4 t!4« 7>^$ ?H 4^*1 

44. olofl ccj-sl-, #3W58) ^fl^H ^€^-(58)* ^114 ^^1(62)4 *o44 

<£^# 7>^ ^ 7KH^(52, 54H oirq. 7 }<y4^(52, 54)4 4 

^4(58)AH°11 44^(58)^4 iM^^r 4^5. 4#47] ^4 414(56)°] ^ 

$14. 7>4^4(52, 54)^8: 1-E(52)4 M^(54)3. ^4<H $14. 1:^(52)4 
MM(54)fe 44 $14. 1:£(52)4 3 44 1^(54)^ o Sr 4^3] 

4^ 443-^5. 44^(58)4 4 31^(60)4 ^^Hr ^"71 44 °1 

^44. 1^(52)4 4^(54)7} <M7} 4°i #4 ^4 44 ^4-°^- °1^€ ^ $1^ 

C 4 n l)^ 1-^(52)1- 51^1471^ ^<U*Y ^2.3. HS(54)7> ^1 5)44fe 

^-f-S.*), -|-J=(52)4 ME (54)^ j7^^ ^^(54)^ -g-xfl(50)Tr 44 44 
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£H Ma(54)7> #^(50) ^41 ^£ 44^(45^1 )-!: 44 3^ ^ 
^-f°l4. 7>^^(52, 54)^ 34*H ^*fl ^f^s. ^€ > ^ 

31(62)7} ^sfl^l fl*H ¥<^4 4^^ ^£ 5£4- 7><a-^^(52, 54) 

°1 ^>-g-o.S ^wll 7 r «?H 4m 3^3. ^7l^ wfjgj-fi]- ^€4(58)^ # 

^(60)A>ol^ TIE] ^^-1- JIB^H 7><y-^ 7^ <^7> £33^ S r *r 4^3l^> 
4. 5, ^*)1(62)^ °H=l ^ES] ^-Sr glL Si 71 nflg-ofl, 7 ><a- ^7lofl #^(58)^ 
# ^#^-(60)^ 7^ ^2)^r L|-b] LH u) : , 7>^-ol ^ E 

t 

=13*0(62)3 e^oI 7^5] fto^ Al^ofl^ ^-^-(58)4 % ^#^-(60)^21 Tjs] >£ 
SHr 7]2] 444*1 ^ 3M4. °1 7KH^(52, 54)oll 5l*V 7pU-g- ^JI 

-g-^S}- Tfl ^^1^ ^o] ZLSiM-, Aj-7l A^ *H ^7l 5. A] 

^-(30)oll £Al3±r ¥4^ g-i7f ^^51 £-£9i ufl^- Aj-71 A ] ^ £2fl ^o)E\Sl 7} 

°^^(52, 54)^1 2^ 7}<S-£ ^JL y r S. -g-3 pj 14 7)1^ ^Al^cf. ^o\) 
7>°h v ^^-(52, 54)ol x>-g-o.S ^f-sqfe ^-f , *1^ 2)H t^^I oMH5.£S.^1a1(20) 
21 ^H^H sl^^l(62)7> 7KK^(52, 54)^S^-e^ oj-e^ 4, 01^ oj-^ 

#^1^4, # ^^-(58)21- % ^#-¥-(60)^ 71 el #*1% 4 s el 

=?*\% t $14. 31 -§-3^4fe A/D ^eH- PLD S^r = 3.>MH (processor) -f-.-i- 
°1£*H 7l^-tl:4. 

^8, #7m 44 £°1 7>^^(52, 54 H x}%SL$. ^^tt ^Ai^AS. 

-liel^oio]: f- av%voi 7 ><y- 4^°fl4 ^44 ^ ^ Ji^l4 4^ oj-MVolt^.. 

nfl^l, 7>9j-^^-( 52> 54)oll 2]*V 7 >SJ- *r^£- Aj-71 ^ ^ 4 A oM ul-f-^fl f^*l tfl-§- 
^ ^ ^ 21 Til ^l^Sl£^ ^ ^J0l nV^-Zj*>t|-. a] 2.1$ 7 >«a- 4^°114 A o V 7l ^ 
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%A7\ 7HJ-3fe #$ W4 Ji-f-ir ^-f , #?1 7><y- 4*<H ^ 

AlfV Al^^flO] ^ ^O] p>o13.^s5.^a-1(20)7> € ^rH &L2-4, °1tt 1143^ 3 
-fol4. 7}<$°\] ^ *V SKHH4 Jl^Kr 4344 7^o] JL^V 7^ *-ofl 

Aj-71 4^7} 3]^ HLfe 4> 7 ] Al^Efl^ Af-g-s-l-fe 3447} #71 7}<& 4^ ^*1 4 7l 
«l7> € ^ ^5L^-, #71 Al^Eflofl s\ 37} 2^ #71 3447} #71 4^ f^l 

*1^ 4 <r<cH 4^4 53 °1 4^344. #7l ^4°-5.rr £ 2<>ll IS! 

45. Si ^l^H «fl #7] 3]^7l-7V ^ ¥# *r *fll 7}4 #44€ ^ 

/5£^ #7l AliEjt 2:#4^ Sfl^l ^A4°fl AV 7 ] ^A}7}7> ^ Hfl ^- ^ 

$1^ A}2 7}<$ ^44^4 1 ^ £14- #7l 4^H4, A o V 7 ) - 7 }<£ f^B^ ^ ^ 
i=. ^}i47> nfl M^S^ Aj^i- rf=- Aj^oll ^ ^ s)^-^ o_S_ A-lel^Cf. 7}4^ 

£(52, 54)4 4^4 #71 4^-°ll ^ 7}<S^o\]5. ZicflS. 

<52> 7}<y-^4(52, 54)^ <*1^ ^Efl^. ^€ 5^*4 5- 3 vfl^l £ 8£- 44 ^ 

4 7} c ^- :: r4 0 l ^-til-g ^^-jUr^ ^^4. 

<53> £ 3 ofl ^X\^ ^Sti^l ^-f , ^11(70)^1 44 ^gJf^fl 4 3 #4(80)7} ^wl 

44. 5i Jl, -§-31(70)4 #4 ^444 % 3#4(80H1 4^Rr *\5\6\] *j) 2 
7>^^(72, 74, SlH ^-wl44 $14- *fl2 7}<S^&(72, 74, Sl)£ 1^(72), tjl 
(74) ^ »U ^^-7fl(Sl)S. ^#44. °lf^4 lrM(72)4 ui£(74)fe £ 2«fl 5.*)*}; 

4i 7><y-^^.(52, 54)4 ^-^fv <^^# ^ ^oi4. 4^^-7fl(si)fe i = 
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(74)51- #3W78)a>°H ^wl^cf. e}^ ^-^(Sl)fe 51 4*11 44 ^o] 

-g-^l(70)^H 43^1(62)71- ^<$Q 4^-, (78)^1 %^ 4^*11(62)4 

^*fl# ofl^tfl 4331(62)7} ^7>^-<y 3-f , ^7>a-5l Tel life 4^-4 

£-g-4°14 ^31 # £#-^1 7>«flxl^ <y-B3^ ^-*a) ? 1^ <sj t-i- *V4. oie^ 

4^-M(Sl)4 ^-?-(78)A>olo)] Hj-<i^;(78).ol ^44^ oii}. ^Jf(78)^r ^12 7}<& 
^(72, 74, S1H1 4*11 # ^#4(80)1- W| ##4^ #€°^4 LED1- 5. 

W. (73) ^ 1)-<1#(78)£- 44 -£ 24 #€^-(58) ^ y 0 >( 14(56)4 f-§-*} 

?M4. £ 30^ ^Jfjr » d «^ t"#4 ^4 ^ ^# J f(80)A>oloj 7>^^ 44\H4- 

<54> £ 5 ^ 51 6-g: 7}<y4^4 ^7} ^^^°J ^-f4 HSlt il<^4. 

<55> c 5 ^ c Q6\] £_A]s) ^13 7pJ^^-(92, S2)-& u o v< 14(96)4 ^4 

^ 5£j7 ( «}-<i4(96)4 s}^ #€^(98)7} ^#44 $14. *fl3 7>^^(92, 
S2)£ zl f^-g- 44-^ ^4^0] ^-oj^-os)^ % 3#-r-(100)4 f^-£ ^^tt 

4 ^44£^ %o] v}&rZlis}t±. 43 7\<$^m, S2)£r ^1(90)4 ^ 

4^ ^f*Kr, #1^(96)4 #^4 ^4^4 a o v 7 ) ^j«-o] 

4^( A cK+H Aj-71 ^ ^^.(gg) ^ -g-4(90)4 

4 ^8 ^£4 4^4 #<g^(96)A}oHH ^-^(92)^ ^4 4^ ^-til^ ^jf^ 
($2)5. t^44. £-31(90)4 #f ^^-^l^r ^#(92)4 ^4 ^3i«-7> #-§-4tt 
4r-§-&(94)°l 514. 42 ^^^(S2)^ ^^5.4, n tflJf 44^ 44^ 

4-§-l-(94)4 4^4 -^44. .o]e^ ^2 »?H^4(S2)4 ^--§-^(94) -§- e flo] 

#4 ^ ^^£4 4444 4^ ^#(92)4 4"4 ^4^f ^efl4 

(96)4 ^444 $14. 4^4, «o v< I4(96)4 -§-31(90)4 $7) ^ o. ^ 2 bJ- 
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^^11(S2)^ ^^-g- ^-711 514. A oM fH3§H y o v< l#(96)^ ^#(92)4 ^ 

¥-7} #31(90)4 ^ ^r^^ ^ v € 1^1 # ^#^-(98)1- ^ o|^s] 

4. ^, «o v< S#(96) 4^°fl ^^(98)^ # ^#^(98)« ^Hfl l-#^4. o]4 

s£ti -g-3l(90H 4331(62)7} Ai-0144 ^o. j ^ 2 HP^fl( S 2)o]] ^ 

72:f-(92)£ #31(90)4 ^ ^ ^£41 ^#£4. 
<56> ^LSiM- £ 6°11 -£4t} 44 £°1, SSI. #31(90) ^flS. 21331(62)7} #^4^ 

* j 

, 4331(62)4 £^4 ^-^w-os)^ jr^g ^-^o] ^«-( 98 )^ # 

^t^f-dOOHH ^o^l^r ^-^L °1#*}t11 €4. #^(98)^ 433K62H1 4 
n i-3^4. °H 44, ^]2 4^-^ll(S2)^ 4^t€ ^7} =U 

^£#(92)4 ^4-^ #31(90)21 ^ ^-^£4 4^4 £s!44. °1 4*cH4 
331(62)^ 3l2 4^-^(32)4 i&^HSH 7l<y *t 4^-|- y>7fl S)'<H #31-^(98)4 # 3 
1^(100)4 ^^oHl ^1^^1(62)^1 ^Mlfe 4331(62)7} =5. 

« #3](90H ^£171 *H1 44. SEth 312 ^-f^(S2)sl ^"71 a]-^- 

'«ytfl #^(98 H 4331(62)4 £#^<3 ^44^, 4331(62) 

4 % 3#4U00)H 1J4€4. "fl£4], 4331(62)4 ##^§-4 4^ ^--§-01 4^3-44 

* 

» 

<57> ^ > £ 5 ^ £ 6 oj| £ a]^ 44 £o] ^Jf^(S2)2] 7l<yt} 4^ 

-§:-4-g-*Hr tfl^l, *)12 4^-¥-3l(S2)4 9l^o\] 7l«y*V 43^- 4-B-*H ^1331-1- 7}4 
t -t-S &4. ^11- H^ti. 4-^14 ^#(92)4 ^H^-g- ^^Hr ^4^§- 31 
Ujf-^M) 4^^1(62)4 ^f-fe £^1 71-1- $14. 
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< 58 > £ 7 «J £ 8^ ^4* W>4^ #4°-^ 4344 Jf^ofl <£5^ 7 V4^T 

°H V 4^4-t- ^44^r H5Ji4 4347} #^44 44 ^4 44* iL4^4- 
<59> e 7 ^ 8 o. SSfi £-4(110)4 4^ ^ ^-£4 4^4(118) ^ u 0 Vc I 

4(116)4 ^4 ol^-g- ^g-#(114H 4^^H &4. £«(114)-i- ^-44 44 

7l"4^<2:(112)4 4^4(116)4 <31SH &4. 44 7}4^4(112)-^ H4°l 
(116)4 4444 444 4~f-#(114) #<LS. ^444 444^ ^44 44 

^4Jf4 444 £4(110)4 44 ^44£-4 0)^44 ^S§^4. 

44 7}4^4( 112)^8r £ 5 Sfe £ 64 ^-§-(92)4 ^4-2-5- f-f-^ ?M4. 3l4 7> 
4^4(112)4 44 ^44 1- 7)1^ 4^ 7}<M(122)7} ^44tt ^e1H4 

(stage) ^^-i- *>4. 44 ^4 4^1 7>^-7fl(122)7i- ^444 ^o.^ , £ 74 £44 
44 44 444(118)^7 4 3#4(120)1 4=*fl f-#44 S^r4. -§-31(110)4 
444 444 434(62)7} 4^4^, *U 7>4^4(112)4 44 ^44 44 7>44 
(122)7}- ¥^4^, 7>44(122)4 -r-Tfloll 43pH4 444(118)71- 4 ^#4(120)1- 

4 l-#44. °H, 444U18H £44 434(62)4 ^44 444 

^^44 ^o.^, 7V4^(122) 44 4124 7} ^11(4 £4)1- ^4 #44(118)7} 4 

31^4(120)1- %>44 4 &4 i-#4t11 44. °14- 44 ££ 444(118)4 £4 
4 44°1 434(62)4 3#44 -*H 434(62)7} 44 7}4^4(ii2)-l: f-44 ^4 
4 4^-1: ^ v 4 W. 43^(118)4 4-S4 4331(62)4 ^#4 ^ , 434(62)7} 
: 6. <y-^o] 444ji 44413, a o v 7 ] 42 7}44 44 434 7}44* 4 #^¥^4. °1 
4, 44 434 7><y-4^ 434(62)7} 4£ ji444 44^ 44-1 4^ 3£ 

^ 444^ 44 44^44. 
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<60> cf-g-, #7|$ S. 1^ ^71 S^l^-(30)1- f-SlH 

tf^Slrr ^3*1)^ ^7>^S £ 9 ^] £ 57fl ^ 57fl2l 

LED* % *H7] ^-S.* M-^H 57flfi1 ^ofl 

^ 4^ £t 3c. 9 vflx] 5L llo)H 7>S.^£ #7l 57fl£] ^-^ 

^ M-^i, 7^]S^ ^"71 AlTj-ofl 4# % Afl7l ^3^1- L^uflc}. 

<61> 51 9fe ^^ti-ofl £7}gM: -^-^^1 A o V >te # ^7l §-^1- 44^^, 

#3)3. ^- Afl7] Ml-, 51 ll£r ^^Hl #o]£ £7}?H 

A o v Efl^ # Afl7l fit M-EfvH^f. ^jEL £ 9 lfl7| £ lH>H, # 

S^-S tl, t3, t5, t7 ^ t9^ ^-71 57fl^l %Qo] ^5]^ a}7># M-Bj-m^ 51^- 

Sfcf. ^-^-Jr t 2, t4, t6, t8 ^ tlO^r #7) 57fl£] ^ A]7>, £ # 

Gl ^} G5^ tf?) 57})5] %Q<L^l?-Z\ ^-1-51 ^)7] fil- M-EH^r ^1 

<62> £ 91- £7>§H ^V^Sl^l ^ %2) ^ff- 

(AC level )(A)£ ^s}-€ t ^ $1*1. ^M", 51 10-§- <y-§M 7}t^]x] 

tt &*l D Jf #7} £7}^o] y^o_ t sj.3j.0fl ^Tfl^ol ^-Sj H s 

sili(A), § ^ 7-fl7lb <^^?V ^ Hflol^Bfo](baseline)^l ^^^l^f 

^ 7 A-w s a!4. ^H^, 31 lH 51^1 a>4 ^71-^-ofl i^^l 
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°1 3^, ^ 311 (A)£ 51 HH 5La]s} ^o>^lnf^ ^-§- ^ $14. 

<63> o]fr|^ ^41- ^«l]A-] ( J£ 1031]- J£ H5] WjiiLl- A-] , H5.1±o)l =1 £ 

/ 

7}^ ^§fl^i ^^)o\} ov^^. 7 j.^ %^Jf<4 % y^tLAHcq ^ e)# ^°.5L 

M) ) £ 7 }^2] ^ £SI ^1-^-^1^ £A}£|^ £j*jL#o)4 7lE]- 4^ ^14 -S.$H 

EL7\] -g-^^N 7> ^7>£4fe ?A^r 4*13:4. 

<64> Cf-g-^lfe - ir -/?-n>i ^7f^o] ^ Aj-ol^ £7f§Hl J2f£^- <y-«M4 

^is^Hr 4*<H tflsfl i§W4. 

<65> ^2^5.^ ;£ 12^1 £Al*V 44 ^-O] t^x-] HfitiS] ^sfl^l ^7>^-# # 

°JW(130). 4^°1] #7) H^ti-o]] ^t3]s} 7 >«a-^^ o]-g-s}o] AV 7 ] Aj-ol-g ^7>^S] 

^ «fl ^1 3 *1 4:3 ov ^ ^ x\ f>] 7}^r}( 140) . o] nfl , Aj- 7 j ^ *fl ^ *1 S.^ 

#51^ 4£H Hf^^Dfl, O]^ AV 7 ) h «o] 0]*]HH »Bl7} 7}# 

o] o] ^1^7§^ -§-3^4 ^^^r ^ 
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<66> ^7>^1 <&§H o] 7}^ ^-X\6\) £ 9 ifl*] £ llofl v£ A j ^ y>5]- ^ho] 

7} ^^^1 efl^6fl £^^^7]-l- 4#?Wl50). %7] 3f^(150)^r , 43 

*1<£ , # #€^4 % ^t^H^ ^5^71- 2^<y 7$°,6\] £7}^d\) cfl^j- 7 f 

<68> *V^ ; Aj-7] oj.^ 7>43K 140) ^ 4^(150 HH ^Sa^T^ 7> 

tx]#3L(Z\%A$) Ajiflofl o^*> 74)7]- o] Aj^ cl-s ^ t£ Aj^cf -f 

4£ ^7lt3: 4^«r# c4a1 Al^Vcf. ti_V^, Aj-7l 7}^- 4^ f^7l- 

nfl^t- 7)1^4(170). 

<69> -§-2j^4 Tfl^^r £ lofl 51 Al*]- X-fl 7 l ^^^-(30)^1 &44tt *\}7] £ 

£>q«H oI^oItOc}. tJ## Ail7l £A]^.(30)ofl £^5^ % Ail 71 

3.^4 %o] %^S^ # 7j*WA}ololl Aj-olsl £7}^-jr ^44tt 4^H14 ^7> 

^ T^Hr ^-i*, °fl^4 14°! 4 I 0 - 5 } ^4^ A o v s^--g-^ ^4^ 4^ # ^171 
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^5^1- 5<*|^ 2M4- 444, 3#4 ^71 £A]Jf(30)ofl £4^ 4 M4 vr 



#7) 4M tfl^ 4<#*> 7§57> if-SH &4- 



7>4 4^ l^S] ^ 



£ -g-*H47> & £ 44 nfl g;444. 444, # 7 ] -g-^nj»47> 44 

"I, 44 14^8: ^44 J* 1^)4 <# ^ ^444- -g-^47}- ^7^o]b.S., o] 

3$ 44^ ^7)^<LS- 4444. olssf £o], -g^S^ #7fl 4^ 44 ^7>^S] 
44 ^7} ^7]q$-3, #44^, #4 £7MSr ^44tt #4 ^7] £E 

?F ^7l^o.^ ^S^l 44. 444, ^#4 >*H4 ^l-^(30)# $_X\^ 



# 471 



44 44 44 -g-^^3|-# 7\}^ ^ &4 



<70> -g-2H4 4#£r 44 (20)4 444°H ^sfl^l ll*Hl 44 4 

4^44^, ^ ^4fe 3-3^4 i^l-f(40)# f-44 £444. 



<71> 



13 1414 s. 16^ °1 ^41 31^4 ii-4^4. 



<72> 



13^ E^yLils £7}^ ^4 3)2: 4-3H4 44-8: 1-#4?14 ^ 



4 m -8-3*WB)#, £ ufe ^4 44*114 47| £7V44 



^hs. ##44 ^44 42 -§-3^4(01- 54^4. 



<73> 



13 4 



141- «1j5I^, £ 13^1 £44 41 -§-^^4(B)^ £ 14^1 544 ^1 



2 -g-^nfl 4( C) ofl 44 -X^r4 ^£4 ^*>4- 



5*14. ^sl^ *fll 



-g-^nn4(B)ofl 444^ 4i ^£(Bi)4 ^444 ^4, ^2 -§-344(04 4 



44 



41 ^(Ci)4 443^ ^44 3# 4 <r 44. 



<74> 



13 4 £ 144 4^ 44^ 44^8: 



4714 ##44^r 34 -§- 



4 n J!44 4^h& aTfl sU, 5.4 ^444 43441- ^ iL4^4. 
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<75> S. 15tt SS.ti.ofl Aj-oj^ £7>^ ^f-^r^l 3# 

£ ^Efls. ^3 -g-^^4(D)l-, 5L 16-^ % ^l^H^ 

(E)# iL<^4. 

<76> £ 15 ^ .£ 16# uUHS}^, £ 16°fl ^14 -g-^^3j-(E)S] £ 15<>ll £ 

^13 -g-^4(DH «l*fl Jl^sf ^ flji, ^13 

^jjsKDH q-^M-^ ^ii ^(DiH ui^fl ^4 -g^JjsKEH q-E^-q-^ ^i ^(ElH 

<77> # ^f^H^l ^ ^I^V -S^<5}4 ^>D]5}H 3t] £ o] 

<78> ^7} j^s efl*t^ 5] 3 a|| si ^S)- ^£cHl cfl^ i^-JL oicf. o}- 

-f-sH £t H- t ^, ^3*113 ^Ml?} ^^Jl ^5L7> ^£ ^-f^ ^7l 

Hff- eflt^r 2)3^ Jf-*fl7> ^£7]- ^ Afl7l Hff- enroll tilsfl 

<79> Aj- 7 j S]^^7i *Htt 2)2,2] 31 ^, 

°1# 3l*H 100^.5. sh^I-ji, cfl*i 7><y- ^ ioo.ofl tflti 



I 
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44 £<>1 7><?}-o..?. 4343 ^4 ^ ^7) ^ ^ 1^-5] 

°K V a^sH^ <LH4 s^7>^^H 4 43*fl4 ^14 ^£1 44 

<80> AV 7 |^j. ^ A>%>ol O.^ 7l7fl£]^ ^O.M-, Zll-e ^4 

^§*Rr 3H47liL4, ^*H4 6\]X\g_A\ Sfl^s^o) ofls. E.<^ i£ 

^r*Hr 7l# t^H^I. ##4 44^ 7}^1 44^, £ ^4 ^A]c^l^«-Ei 

44<>1 ^ SItt 4 °J -? i- *)144 ssa^i 4°H-& ^ oi^ 

(capH ^14 ^SJ±1- ^4% v ^S. sa-i- 3H4. 5&, ^]7l4 7fl*4 -g-^^4 

1- t!: S^ofl £44^ £4^* ^44^4 Aj^efl ^la^ ^ £ cl^g. 

a. M^o] o] S ^ 4^ trfl^l £ ^Vt^ rt^^ ^£ ^4°M o]<5).c*] ^ ^ 

^Jol o>qji ^ 7)*m 7]^*\ X\^6\] el*)) 7.^}^o\ 

[1^4 JSL41 

<81> 4^4 44 £4, ^^oMl 44 -§"344 ^3 Al^eflo]! &g_V6\}Al t % 

4^ 4344 ^Efl4 ^44^1 44 JjL£ofl %%is) SiA\^M- ^#44. 

444, -§-*H44 ^4°fl SM ^444 -£-4s °>4€ ^ oi^ .g^^ ^^oj 

-tr *1144 ^ $14. 44 £ 4^4 Silr 44"!: 4344 ^Sfl^l ^-^1 ^4 

4-71J1 7f444 44^4 4 3#4444 7le]# 7>^f> #711 I" $i7l ufl-g-C 4^4 

4 J o L ^°l -§-^ D Jj4^1 ifslb ^ 3]^^ 1- $14. 14°fl 44, ^- t 

t^oll -g-^ D J]4 ^-B- A 1^ E 5^- °1 -g-3^4^ ^1 
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34*>4 4°H 7i<y*v ^£*KE 34^^ ^ $14. a, #^2} 7 ><?H^4 

# °1-§^H If^-g- ^ -§-*H41- *fl^ ^ $1# ^ 444 4 

1^ ^£ £4 ^°\) ^ $14. 
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1] ' 

#7l #^3-^ ##sH #7l sJ3*Hf- ^ SIH^- #7l 

#71 ^fl #7i ^^^11- 7>«a-i- ^ #71 -MH 7}^^ 

2] 

1 *cH &<H>H, #71 7KK^-^ ZL ^#o) A o V 7 l #^6fl sfH^- ^W]Sl 

3] 

^1 1 W 91°]*], #71 7}^^. #71 ^l^^l^ Aj-71 #^1^ ^3] Ol^ 

^1 7Br*Ml M^sf ^eoii S^Rr, ^ Zl^^-S- 
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i^^r 4] 

* 

'^1 4 %H1 #7l ^^-7flSq- #7} ^^V-o^l Aj-7] ^ojw^ ^£ #<g 

[*^# 6] 

#71 51^^17} #7l #°d€ *11tt A o V 7] ^4 ^#3*1 ^Jl, #^£l*l & 

# *fl^r 31^5)^ A oM ^«.o)l ^3i^>j7 #71 -g-3l« ^r-f-^H # 

#71 -g-^ #71 M^H^] #7l ^^-t- %^3L, #71 =-^11 £ #71 ^ 

*H 6 %H1 fl^i, -#7| ^3]^-^ #71 ^^^}°H °o v< l#°l c| 3# 3 

8] 

*ll 1 %H1 fl°H, #7l 7}<S^r#£ -g-sfla] ^Y-^H A <M ^ 

^-ofl *HI*M1 ^3^3. ^ , #71 3^31 7 \<£% 7^1 <5>^ 



I 

4 

i t 

) 
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7}*H, #7l ^^tt #7l ^r-f^H #7} 3^ig^7> #°gs]fe ^^o.S. 

9] 

*1V8 %H1 $a<>H, #7l ^g^- A oHl #7l s)^H cfl^ ^7M7l7] W 

l^tt 10) 
Hi 

#7l *3.J± <*! 4o]v\3L #7] HSJiS^El #^5l^ 4lJ*ir 7l^7fl 
€ #3 4 7l # SAl*>fe ^7l ^ 

* 

#7l ^|7l KM^} #71 S}3*W M^lX* 

^ StM^* t^I*^, 



« 

i » 

I 
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t 

[^T^ 12] 

[^-r% 13] 

4 11 %N ^^H, Aj. 7 ) 7}^^ ^7) 3)*r*\}*) Aj. 7 ) M.^ ^ 

°] 7>^>7fl ^#51 ullSf Aj-71 uiHofl fEf £t5^, ^ ^ 7>^O.S 

\^^} 14] 

4 

15] 
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I 3 Y $ 16] 

-§- ^#£)ol Jl^sm ^"71 ^-^1 ^£}al ^-71 -g-^lS # 

17] 

*H 16 *<H1 ^-y] ^7i ^w-Afoiofl « 6 >^^oi d 3# s 

18] 

11 %H1 &<>H, %?] 7}<3-r#£ ^^ofl ^5gj=L<q. a o v 7 ] - 

7}X1^, AV 7] Aj- 7l s^j-g. Al-7] S)^^ 7 > ^^^S 1* 
Al^^fl 

19] 

*ll 18 %H1 91°]*], ^7} Aj-ofl A o V 7l cjRV ^7>Al7l7l $ 
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t^H- 20] 

4 18 % ^ *ll 19 1M1 91°]^, ^jfsq- $7] M44 6 H 

21] 
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[5L 1] 

n ag 

(probe) 



10 



20 



9SiMPl (intensity) 



30 



40 



[£2] 



52 




[M 3] 



CO 



.1 I 
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IS- 10] 

tail] 



G1 



G2 



G3 



G4 



G5 








t1 t2 t3 t4 t5 t6 t7 t8 t9 t10 



A|# 
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G2 
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G4 
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G5 
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[S- 12] 



150 




